Heart failure in the systemic right ventricle (RV) is a common pathway in end-stage disease in patients affected with congenital heart disease. Using state-of-the-art magnetic resonance (MR) diffusion acquisition schemes, we present the first in vivo diffusion tensor imaging (DTI) data of the beating heart acquired in an adult with a systemic RV following an atrial switch procedure for transposition of the great arteries. Magnetic resonance-based DTI acquisitions provide information about the predominant direction of structures within each voxel of the acquired image. These aggregates, which are often interpreted as fibres, appear as coherent orientational structures throughout the myocardium. Knowledge of cardiac myocyte architecture has the potential to transform our understanding of cardiac function and the mechanisms behind heart failure. Until recently, direct visualization of myofibre architecture has been limited to ex vivo specimens due to cardiac motion. However, recent advances in MRI now allow for robust DTI of the beating heart and can provide in vivo knowledge of myofibre architecture. In the data presented here, diffusion tensors are shown across multiple slices and are colour coded to indicate helix angle (Panels A-E). Full 3D reconstructions across the volume of the heart are also shown. Helix angle distributions indicate a predominance of circumferential fibres across the entire healthy LV and in the anterior and inferior segments of the systemic RV. However, in the lateral wall of the systemic RV, helix angles are skewed towards negative values. This indicates a predominance of longitudinal and oblique fibres with a clockwise helix orientation and is likely brought about to adaptation of the RV to systemic pressure and load. 
